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PURPOSE: To improve the operating speed of a semiconductor device of a MIS 

structure and to improve the evenness of the characteristics of the deva.ce. 

CONSTITUTION: A method of manufacturing a semiconductor device of a MIS 
structure has a process wherein a gate electrode 5G is formed into a structure 
consisting of an α-Ta film 5α, the gate electrode is formed into a 
cj i-yi i r-i-.Lt- n nnnrin tinn nf n laminated film of a Tj H film apci an α-Ta film, 
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<2> 

gi^- a - ^ y9)Vm^ K^fX^Zt ^^mtt 

». 

iffiftii±t:y- \^mm\zM!t>t^m^t:m^^^{t^if 
>«/^^">^&j^^i-^xs. Raft^^>w>'^^-> 

W a - 3^ > MZ f3if)y-h «jBt»±*« 5 - > 

^JK:;5:'S^5^>i5';l/««:?i^S!t-r«XS. ±WiXv^>^ 30 

- h«a4fl^)5K-r-5Xg^flT* C i:*^*»i:-r^*» 

^s:$n^>ffi^€»<««oasw£*aK{fc'r^>xe. 

>^Mzu^^>i$^)vm^m^t^Tm. ±mxy^> 
\zm^\^i$imtmm^ ^u^f- h>ftj»«±t: a - ^ > 



«r»!^7-2 2 6 5 0 7 

[0 0 0 11 

^ft. «icM I sm^Mmwm't<oim^mzm 
[0 0 0 2] m\^s\mz^\i'^x9kmL<om±\z^^. 

T*c45tiT«, awTjat^ffittStcoy-hM^r^^^-r 

10 003] 

[0 0 0 4] ^b\m^(Oi^^)^^}^V-h^^'t^U 
OSai¥W#:K» (MOSFET) (Df^a0|a)l?«*^ 

hB^bB, 55A «:^^USm, 55B li^^ >^^fXx>vU^J■ 
ft. 56S fi:n* SV-X««, 56D ^ H l^-f >fi 
[0 0 0 5] HE-Ur. ±ffiM0SFET«^!)CJwS6OX 
Bf6(a) 

aocos ^tm-^) ^ati^fco 

^«52±lCW^«»$10DBa«(Oy- hK^b«54S:f^ 
[0 0 0 6] 06(b) 

i»$ 100ni«acD*'JSl(|55A ^»fi)cL. C<D#USi» 
55A nS^ttlSSWAl-^. 
[0 0 0 7] 06(c) 

*iir±|E3n'JSigt55A ±\z. mn<r>7.nv^'}>^^ 

mz^r)^X\i lOOnfflgacol^^Sr^-r^. WSi. «55B 

5B «rKfittrb-r«». 

[0 0 0 8] 06(d) #R3 
:;!JcViT±fEl WSi. IBI55B ±IC. iS^CO'J 7^77-^ 
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[0 0 0 9] ®6(e) »m 

IE) mm\z^^ wsi. assB at^ij^usiiissA^-ft/'^ 

^'-r^^L. *USlBt55A t WSi, R55B t;0^«JiS 
[00 10] 051^^ 

^^Xx>3}?iJ1^-f Fy-h««55&v;^^(rUSia«51 J^? 
[0011] 

^^U-tf-f F«i6oy-h««55<OB«fiSi*;&^ 200 ii 

^$n4«L S I ^(OftfPjE8K)^W««li*iBA-CfiT 
10 0 1 2] ^fz. ±fi»i6*ftt-:feViT, 06(c) «: 
LT, T»CD^'JSiK55A i:±IH«) tSl« «55B td^i^ 

[0 0 1 3j ^z-c^^^mt. ii»mfimf)m<. ro 
^- CO s fRj± ^ -tt* t ^ a w t -r 

[0 0 14] 

> ;nR;ot«» ^ nrz 2 mm^^tt^ *«^jc<fc * * 

-9>^m^Dt3.^^^m\z^^^mi^mm. eu< 
fi. ^<^3i«:sj£±icy-h*fig«£f{^t£T^.xgv ay 
-hmiskm±iz0-^>^}im^mgL'r^xm. K3- 5^? 
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4 

ti*lt<^^ jfV^tA^rff v^»««<» &-^>^)V^ct- 

ic ct * y- h xs$ *"r s 

y-htmm^m^t^xm. tty-M8»±trSfl:^ 
^>i^BiiLT«y- Mftsw±iwy" h««ix*t;s-r 
»a<k:?^^>«/t^->*«-r^»y--hift««±j-ss 

^>3';m*««Ji3n&y- h««€J^^T«x@^^ 

i»<««<osffi»*#ftjtft"?-*xa, tt«ffca*R± 
>3^;m*f&^"r-6xa< ±wxy^>^^^6i;('<to« 

]i* J: 0 )k * y- MfeBW±tr a - >^ ^^W<J: ^ 

y- ^«*«jBjacT5xs**r«*K^f;:<t**w# 

[0 0 15] 

[f^ffl] 4i:«g^ir»«>^3WliSI«tCi3l^T(i, y-h« 
a-Ta«. «i|jfil'Cfl:*W>i«tt?&<i«<5fc«J^y-^ 

#o^'>i/xx>#'j'!t^ H;i>tturi/iosKT*i* 
^oT. Z.0ct-T 2i^y-h^m\zm^'^^:it\z^ 
0, y-h(^m«tt«:i««)'6t3BttC, y-h3eM«:^ 

[0 0 16] ffl«TaO»mi, mtaH^S^'T^OXA^ 

sb. a-T^t^-rzt(om\z\t. «aW&Wb^« 

[0 0 17] «^Wi*KlCi5l^Tli, at-Ta<0&^J*s 
^UT» 3-Ta(C:feliTlifitfi*€: 200ttOSKtwL 
[0 0 18] {b^^MftSlC^JV^TiJ. ««(C1)^ 
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}\^- >««ica«wt' a - T a ^m^-t^ ^ tt^x^ 

[0 0 191 ia4«. a-TaRT/0"Ta{C**LT. 
aiSHt hU 5'CiD;<^> (i/DU^Jl/A) <to?S^^X 

[0 0 2 0] CCOHA^e, W^JJCHCh 
0.2ftiftT, a-Ta(DX'y^>^^iaiMA* lOOnn/nlnEI 
TT^-ScotC^UT^ -TacOX!y'?^>^^aflefilOOODJi 
/iiiinJ&(±co«[r. \m±(0:k^t^:r.y^>if(DmiRAi)^ 

[0 0 2 1] /5-Tait®-«ira^i»(Ca-T 

j^j3 - T a«^1^«e/cC^fl^Tlti3tt^X/Vy 

ic«fx^;u^-<7>f=j'4*^>a:sn^^/^c:ii«ra6^>* 

cne>c0^ft;>t«S$tX^*^i«^i:ii3-Ta;:tt7i 
OST. ^3»^n:tTatia-Tatcei»i-$. 
[0 0 2 2J £(TIC:. l^»WlC«KUfca-TaOffi^^ 30 

(1) ?^«;jn;?^ (^:t>«*fc^*«jtt&»ttfc) mm 

(D a >(Sl)'>X-A±{r^«b3tT ati^ - T aT 
iaK & «C« tl ^ ^> *ft^TT« a - T a f}m0i'^ tl 

(2) S^ft^'^'XTlN) t\Z^m\Z^mtsnitT a\ta~ 

at;ia -T a-cr*'5. WIS SlCKcDgS^rCfll^^ 40 

x/^y^xy^>^^m^\z^D^s^Kitbrzm\z^ 

KLfeTatiiS-Tara^^. 

(3) J^BIUft:^-Tatrr«X:^i;l/=f-co-r:t>ttA$Sfi 

I4;5<{av^«^?:i^#trid^ ±E(i) -(3) co:^^**c,k-oT 

i;0 6tt«^nytTaco«ttK$:&jaj'ffllin[i, i3-T 
a£D-fffiCjl^^Ha-Ta=£fiEfi5'li'/tO. ^V^JiiS 
-T aO-85$a«WICa-TatrGi»$iJ'^>ca:*tpJ 50 



^W¥7-2 26 5 07 

[0 0 2 4] *%?3*Ci3V^T^t±ET a(7)14H&fi&ffi 

ffl«?5^M^WfC a ^ T a iZJSo 0«Sco««tt5 - T 

J^lalC^^t^»a-TalC^^TSJ5-Ta^0:;^# 
;5:X y ^>5<Oji«5tttl»Jffl UT±ffiT aR^O i3 - T 
afTJW^h^a^WlwXv^^V^'^lft&U ^ffli-^a-T 

a<om\z^'o'C^-hWSm^^'h(7>r^h. 
[0 0 2 5] i;k±<D^^\z^9Bm(o:^mz^\^'^x\t. Y 

miRXy^>^\Z^r>Xfl'^tl^(0X\tf3i<. y-h* 
«W*F<^T a|t(D alijfii: ^ 1llifitC7)WViX-;^>^<D 

[0 0 2 6] aa»*^tt«6TffiVia-Tal3^0 
[0 0 2 7] 

2tt3(:«gga)»2©^«0XS»fffiH. H3tt*%gg 

[0 0 2 81 HI iw^-f^a^tow 1 <D^ifi^m\t. 

JI4 (7. 8€#tf) 
[0 0 2 9] Sl(a) l^m 

2 ± JCff $ 10nn«tr«(^y- h S I Oi « 4 ^B^-T 

^. 

[0 0 3 0] 01 (b) 

/t. xny^o>^<ofkmrA(Dm^xdb^. 

[0 0 3 1] ^'-yyh ie53l**Ta 
X/Vy^U>5^;tfX 7;i'=f>(Ar) 
^MSrtco:yxBE 20iTorr 
7.;Vv5'«A(DC) 1 KW 

mWiBl <70x: 

±te;^/^-y^'J>^ICIIRUT<03£tRl(^)iaaH«i« 
r^70t;T*^fc. €e-:>TTa«5<oiB«±^tcJ:-5S 
a5«^<Ca-Ta^C06=^li%±-y:r, m0L^n^d-T 
a»5 j3tii^-:^ISft«jfi^^T^. 
[0 0 3 2] 01(c) ^^t!9 
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^ifcl iTi:32 J3 - T a B 5 /3 JC*5lt^ f&fiE L J: ^ i:-r S y 

[0 0 3 3] C<Da-Ta»5 a^O<g»fi:TaRoft 
U0a«ff 200KV, <^>«»[ 400 A 10 

>aAox^ju^-tc«tora«w»t i70T:£(±ic»ffl 

-r^COT, ;i60-r^>aA««rO3-Ta>&>&a-T 
[0 0 3 4] /itsccr, -f^>aAC):^tt«, JbEft 

^;**>aA«itic<toTy- h««««'Na««ic-f :t 

>ttA^ff^Tt)J:V^. 
[0 0 3 5] ^l(d) #H 

wasL^tcecii cD®&»j'& o.2e«<^ (ci«/ch 

Cl3 ) m^^7^^:^y^>^'^^t'i-^^l^ 

K4J:tra-Ta (5 a) ;6^Sft:«y- h««5G4a« 
m^it-S^ tSSRlE fm\zm^0im±. MXIir^O 30 

[0 0 3 6] 

Z\y 160 SCCD 

CBCIa 49 seen 

X 'j^>^1i7.}£ 2O0 iTorr 

xv^>^^ sot: 

X7^>^^«:^(IIH) 0.8 ff/CQ^ 

a 1 (e> 

*ViT, iSBa-Tay-hMSG^rTAi'tCLS^W 4i? 
i«2{iWA(iai:5S5(As)^-f:t>ttAUn* 3I(7)V-X« 

[0 0 3 7] ta2t;i^r*%^om2<D^I6««l«, Sfb 
^^'XTiN) ha-Ta£0 21«3icoy-K«ffi*^T 

(0 0 3 81 E 2 <a) 



»H^7-2 26 507 



5 



-jijU^^jKI 2 ± tr JP^5 lOnnfiaioy- h «^W* U 
t^-SKBlA^MSlsN^ R> WAtf»*50niBgiS(DTlN 
[0 0 3 9] ^-y-y h TIN 

Ba2(b) 

[0 0 4 0] 02(c) #RS 

OTIK K7 4fi£«*rx*y^>ifU, Ji|a*T««2(Z> 

y- h s iO: « 4 ± ny- h ««<c?t«r ^. 5^ - > 

X h / 1 ^ - > 8 « 0 1 r y '> > * (7) :^ * I c i: 0 » * -r 

[0 04 1] a2(d) im 

[0 042] 7.ny^mtko>^mmA.m^<om^x^ 

^-y^h Ta 
X/Vy3^»J>y^X Af 
fi£Rart<O^XH 20 mTorr 

X/Vy^«^(DC) 1 Kt 

< 70 t: 

c:<7)!fe#Tfg)«dn/i:TaR5(t. TiN «ffiyt^->7G 
J:*ta-Ta (5a) llfe^b, 't(Dy-MI^4± 
;0t3-Ta (5)3) j!i>^3/5i^>Rt:'5:i>. 
[0 0 4 3] 02 (e) #99 

;*:l^Tfltl«BI5««ra«<^WAHCHCIi (OiB'&SI^ 0.2g 
SCO [C!«/CHCU ] fi&:^X«xyf^>^^:^xa:-r^RI 
E fflU (a-TaJC*fT^^-Ta<OXv^>i^i^a« 
JtlOWii) ir<tl3fltrlETaR5<^±ffiX-/5">y«:ft 
V>. 5-TaC0«« (5^) €:a«WICX^vf^>^^»* 
U. TiN >7G±(Ca-Ta (5a) A^Wia^ 

n;ty-hM9*?^^f -ebx, -e-<D«»y-h 

9 * V X ^ 2 ic« A««tt# (As) ^-iir 
>ttAL/n* SiC07-X«i«6S&t;HU'^>««6D*J^ 
*«W(0«l*«2Rt^W*^5 (7, 8*-^tJ) 

M o s m^^^^mifi^^^. 
[0 0 4 4] !a3tz^r*%B^co»3co*»w«. y- 
Meii«i:sic tffii.^^il*^3Rtf»*«6 (7, 8 
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03(a) l^m 

T^7^axt!^+>'Y JUScfi^i^tf bn *fr 10m 
[004 5] 

v^n;U->7>(SiHzCl2) 700 scci 
^^anXCaHa) 30 SCCB 

fi)tS:^Xff 300 iTorr 

7^-;i'H»'ffc:«3±;r«^&*tsic «ioa ;5t«fir 

[0 0 4 6} 03(b) 

SiC K10coSffi«BS:a«WtC«;GMCXy9^>^^t^, x 

[0 0 4 7] y^v^y^li^ Ar 
X'y^>y:tfXE 200 oTorr 

:Zv^y^Wiim 0.8 W/CB* 

;iOXMv^x^y^>^/lc<fcO. ai^«2±©#ISft 
SiC »10P cOUvXb/t^->12rvX^3nTli?iVi 

[0 0 4 8] 133 (c) im 

Lfc«, SIC KlOJztl. itllBUfce-Ta^if^^f 
ft^ (01(b) (;3:®^Rft) rcOX/^y^TJ>^tC*kOJ»5 
100ainS«coTa8l5$JI^«r^. ;^43CCT. SiC » 

^SiK*i^»TJ^:&l-fc««10A ±»CI*0 - T alt6 i3*t 

[0 0 4 9] lS£l3(d) 

mt2^Sfi«[^»cr)«yAtfCHCl3 cdS^W^ 0.2 
[Cb/CHCU : /i'&^X$X-/^>^^Xi:Ti> 
RIE (a-Tat-^1"^>^-Ta(75X-y5'>i^t^a 
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^^mXh) IC<fcOlWaETa«5(0^ffiX^;^>i^^ff 
i3-TaO«« (5/3) $a«Wt^X';/^>^»* 
y-hiMi*t^*5>SiC KlOt^aSflB^T^HSfitt 

IB*l4»L/rii^««10P ±tla-TaR (5 a) 

[0 0 5 01 HE-coa. 7^-JVHBl{bH3Stf±IBaE- 
Ta« (5 a) ^^S^SY- h««10G "^X^lcUSiC 
RIO («B»lC*fiK^b««10AA€:^-r*««) ^fiL- 
rSiai«tll^JC«^«**(As)*^:t>aAUn- S!0 

*«3Rtf«*J||6 (7, S^^tJ) lC«^MOSfi¥ 

[0 0 5 1] jK±»i-^3<o*JBWl::^b^<fc^t'< 
<fcntf«trt**««*Tftl'i a - T a lC<fc D «» 

;:c*i:«lc, y-h««©/t^-x>y36<Xry^Vi^v 
x^^&^^bT(oa#?X'v^>y»-J:or;^5n^w-cn 

;:j:<. y-b««tt«CDTa«©a«|jfii:;?#lifii:OiS 

vjx^y?^>^/®a«tttr<toT;^^ns(Dr. n^-y 
>«i^«»K?ii:$nrKi««Twa:fty- h**/^^'-^ 

[0 0 5 2] 

[0 0 5 31 aor*»«w»» KiiWlfbk:«tt3E»«(^ 

30 mmm^i^tm] 

m 1 1 1 0«»«<oxe*rffiH 

[0 2 1 *sm<om 2 0m&m<Dj:&fimm 

m 3 ] *«W<^» 3 0*B«OXSWrffl0 

[04] o-T at/? -T a(7)Clj/CBCIi :/^XVlC 

^-r-sx-v^viJ^iME 

[0 5 1 C^a)MO S5H*#*Si*<^lll^(9rM0 
[0 6 ] t£*cDMO S F ET<DjliSxeWffi0 
[^<^IB?^1 
1 pSSiX« 

40 2 

3 y^-)vmim 

4 y-hSlOalll 

5 TaW 

5o a-TaR 
BS 3-TaR 
5G a-Tay-btl« 
6S n* SIV-X«« 
6D ^HK>ffi« 
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i(*M¥7-2 2 6 50 7 
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